What is claimed is: 

1 . A trailerDi^ed collision warning system comprising: 
a sensor conragl unit having at least one sensor coupled thereto, the sensor 

control unit capable o^etermining an object within a predetermined field of view 
for each sensor coupled mereto, and within a predetermined detection range; 

a driver vehicle in^rface coupled to the sensor control imit, the driver 
vehicle interface configure^ to receive signals from the sensor control unit 
representative of objects determined by the sensor control unit; 

a display imit coupleolto the driver vehicle interface capable of providing a 
visual representation of objects determined by the sensor control unit, wherein the 
trailer based collision warning |/stem is adapted for mounting to a trailer. 

2. The trailer based colUsiom warning system of claim 1 , wherein the 
predetermined detection range isprogrammable for each sensor. 

3. The trailer based coUisionlwaming system of claim 1, wherein the trailer 
based collision warning system receives power and signals from a cable coupled to a 
trailer for providing power and signals when the trailer istjoupled to a tractor. 

4. The trailer based collision! warning system of claim 1 , wherein the display 
unit includes a set of lights capable of being mounted on a right side of a trailer, and 
another set of lights capable of being mounted on a left side of the trailer, both sets 
of lights viewable by a driver oia tractor in the tractor side view mirrors. 



T 



5. The trailer based collision warning system of claim 1 , wherein the sensor 
control unit is capable of controlling a plurality of individual sensors including one 



or more types of sensors. 
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6. The trailer based collision ^giming system of claim 5, wherein the sensor 
control unit is capable of controlling ^dar, ultrasonic, laser, ladar, video, and 
infrared sensors. 
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7. The trailer based collision warning system of claim 1, further including a 
first sensor control unit controlling a plu|ality of radar sensors, a second sensor 
control unit controlling a plurality of radar sensors, a third sensor control unit 
controlling two ultrasonic sensors and a ladar sensor, wherein the sensors of the 
third sensor control imit are capable of being rear mounted to a trailer, the sensors of 
the first sensor control unit are adapted to mounting to a right side of the trailer, the 
sensors of the second sensor control uniware adapted to mounted to a left side of the 
trailer. | 

8. The trailer based collision warning system of claim 1 , wherein the driver 
interface imit includes a processor andpnemory for directing the sensor control unit, 
receiving information fi-om the sensoj control units, and transferring detection 
information to the display unit. 




9. The trailer based collision|waniing system of claim 1 , wherein the driver 
vehicle interface and the sensor control unit perform a built-in test fimction each 
time power is applied to the trailer based collision warmng system and contmue to 
perform built-in test fimction^^hile the trailer based collision warning system is in 
operation, and wherein a malfunction in the trailer based collision warning system is 
reported by the driver vehiclC interface through the display miit. 



10. The trailer based collision warning system of claim 1, wherein the system 

/ 

includes multiple video cameras connected to a video switch which is controlled by 
the driver vehicle interfaice. 
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1 1 . The trailer based collisionWarning system of claim 1 0, wherein the video 
switch includes a wireless transmitter to transmit a video image of an area in which 
a hazard is detected to a driver in a mh of the vehicle to which the trailer is 
mounted, when hazard conditions arc communicated to the driver vehicle interface. 

12. The trailer based collision waifiing system of claim 1, wherein the system 
includes: 

a sensor to determine the speefl of the trailer, 
a detector to determine that the trailer is slowing down, and 
a brake light interface to activate the brake lights on the trailer when the 
trailer is slowing down. ' 



1 3 . The trailer based collision warning system of claim 1 , wherein the display 
unit includes: 

a plurality of hghts; 

a housing containing the pljtirality of Ughts for providing weather protection 
and mounting to a trailer; and 

a signals interface coupl^ to the plurality of lights for receiving signals to 
activate the individual lights offlie plurality of lights, whefein the plurality of lights 
are configured to provide detection information and status information when 
activated. 



14. The display unit of .claim 13, wherein the plurality of lights comprise LEDs. 



/ 



15. The display unit pf claim 1 3, wherein the signals interface includes a data 
communications transceiver, storage register, and drive circuitry to activate the 
individual Ughts. 
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1 6. The display unit of claiiral 3, wherein the signals interface comprises 
individual signal conducting lines coupled to the individual lights of the plurality of 
lights. I 



17. The display unit of claim 1 5, wherein the plurality of lights are configured 
according to a color coding schem 

1 8. The display unit of claim fl7, wherein the color coding scheme of the 
plurality of lights includes a status indication, a right side indication, a left side 
indication, a rear indication, and ranging information. 



19. The display xmit of claim 13, wherein the pluraUty of lights are configured to 
provide ranging information, vmcvcm an individual light indicates two ranges of 
distance information^ one range corresponding an individual light on in a steady 
manner, a second range corre^sponding to the individual light blinking at a 
predetermined rate. 

20. The display unit o#claim 1 9, wherein the plurality of lights includes four 
LEDs providing seven ranges of distance information. 



2 1 . The display imitf of claim 20, wherein the seven ranges of distance 
information cover a total range fi*om less than 1 foot to up to 100 feet. 



22. A trailer based colUsion warning system comprising: 

a sensor control unit having at least one sensor coupled thereto, the sensor 
control unit capablefof determining an object within a predetermined field of view 
for each sensor cougled thereto, and within a predetermined detection range; 
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a driver vehicle interface cft)upled to the sensor control unit, the driver vehicle 
interface configured to receive simals from the sensor control unit representative of 
objects determined by the sensor control unit; 

an audio unit coupled to the driver vehicle interface capable of providing an 
audio indication representing objecls determined by the sensor control unit, wherein 
the trailer based collision warning system is adapted for mounting to a trailer. 

23* TThe trailer based collision warning system of claim 22, wherein the 
predetermined detection range is nrogrammable for each sensor. 

24. The trailer based collision|waming system of claim 22, wherein the system 
includes: 

a sensor to determine thdl?speed of the trailer, 
a detector to determine mat the trailer is slowing down, and 
a brake Ught interface t^9 activate the brake lights on the trailer when the 
trailer is slowing down. 

25. The trailer based collision warning system of claim 22, wherein the driver 

vehicie interface and the sensor control imit perform a built-in test function each 

// 

time power is applied to the trailer based collision waming system and continue to 
perform built-in test functions while the trailer based collision waming system is in 
operation, wherein a malfunction in the trailer based collision waming system is 
reported by the driver vehicle interface through the audio unit. 



26. The trailer based colUsion waming system of claim 22, wherein the driver 
interface unit includes a processor and memory for directing the sensor control unit, 
receiving information from the sensor control units, and transferring detection 
information to the audio unit. 
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27. The trailer based collision warning system of claim 22, wherein the audio 
unit includes a first power line carrie| interface unit coupled to the driver vehicle 
interface capable of superimposing iraormation signals onto vehicle battery power 



wu-es. 



28. The trailer based collision warning system of claim 27, wherein the first 
power line carrier interface unit coupfed to the driver vehicle interface superimposes 
information signals onto the vehicle battery power wires that are capable of being 
received by a second power line interface unit coupled to a speaker for providing 
audible information. ^ 

29. The trailer based collision gaming system of claim 22, wherein the audio 
unit includes an optional port for diverting non-audio information to a visual display 



unit for providing visual informafion representing objects determined by the sensor 
control unit. 



30. The trailer based collision warning system of claim 28, wherein the second 
power line interface unit is capable of being mounted on a tractor, the first and 
second power line interface^unit adapted far interfacing with vehicle battery power 
wires common to the tra^or and trailer on which the first and second power line 
interface units are mounted. 



3 1 . The trailer based collision warning system of claim 22, wherein the audio 
unit includes a first wireless data transceiver coupled to the driver vehicle interface 
for receiving information firom the sensor control units, the first wireless data 
transceiver capabl/of transmitting the received information. 
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32, The trailer based collision \^guiiing system of claim 3 1 , wherein the first 
wireless data transceiver transmits th^ received information to a second wireless data 
transceiver coupled to a speaker for aimibly providing information. 



33. The trailer based collision wa 
second wireless data transceivers utilize 



Lg system of claim 32, wherein the first and 
Bluetooth™ wireless technology. 



34. The trailer based collision wamiSig system of claim 32, wherein the first and 
second wireless data transceivers adhere to IEEE 802.1 1 wireless standards. 



35. The trailer based colUsion wai^iing system of claim 32, wherein the second 
wireless data transceiver and the speflcer are capable of being permanently mounted 
or temporarily connected in a tractor. 

36. The trailer based coUisionTwaming system of claim 32, wherein the second 
wireless transceiver and speakewcomprise an adaptor, wherein the adaptor is capable 
of being coupled to an auxiliar^ power outlet of a vehicle. 

37. ^e trailer based collision warning system of claim 36,^herein the auxiliary 
power outlet of a vehicle isp cigarette lighter receptacle.. 

38. The trailer based Collision warning system of claim 32, wherein the speaker 

if 

audibly provides information indicating status conditions, right side indication, left 
side indication, rear indfcation, and ranging information. 



39. A portable warning system comprising 

I 

an information display to communicate waming information to a driver of a 
vehicle; and 
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an adaptor capable of being cbupled to an auxiliary power outlet of the 
vehicle, wherein the adaptor includesla power line carrier interface circuit for 
receiving collision warning information superimposed on a vehicle battery power 
wiring, the collision warning informajion being communicated to the driver by the 
information display. 

40. The portable audio warning system of claim 39, wherein the information 
display includes a speaker for providing information audibly. 

41 . The portable warning system of claim 40, wherein built-in test results are 
communicated through the speak^. 



42. The portable audio warning system of claim 40, wherein the speaker audibly 
provides information indicating status conditions, right side indication, left side 
indication, rear indication, and ranging information. 



43. A trailer based collision warning system comprising: 

a sensor control ui/t having at least one sensor coupled thereto, the sensor 
control unit capable of determining an object within a predetermined field of view 
for each sensor coupledmiereto, and within a predetermined detection range; 

a driver vehicle interface coupled to the sensor control unit, the driver vehicle 
interface configured receive signals from the sensor control imit representative of 
objects determined 1^ the sensor control unit; 

a alarm unif coupled to the driver vehicle interface capable of providing a 
representation of objects detected by the sensor control unit, wherein the trailer based 
collision wamingfsystem is adapted for mounting to a trailer. 

44. The trailer based collision warning system of claim 43, wherein the 
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predetermined detection range is p: 

45 . The trailer based collision w; 
includes: 

a sensor to determine the speed 




able for each sensor. 



g system of claim 43, wherein the system 



a detector to determine that the trailer is slowing down, and 



a brake light interface to activate 
trailer is slowing down. ^ 



the trailer, 



le brake lights on the trailer when the 



46. The trailer based colhsion wami|ig system of claim 43, wherein the driver . 
vehicle interface and the sensor controllunit perform a built-in test function each 
time power is appUed to the trailer based colhsion waming system and continue to 
perform built-in test functions while me trailer based collision waming system is in 
operation, and wherein a malfunction in the trailer based collision waming system is 
reported by the driver vehicle interface through the alarm unit. 



47. The trailer based colhsioir waming system of claim 43, wherein the driver 
interface unit includes a processor and memory for directing the sensor control unit, 
receiving information from thi/sensor control units, and controlling the alarm unit. 



48. The trailer based collision waming system of claim 43, wherein the alarm 
xmit includes units capable of providing visual and audio representations of objects 
determined by the sensor control unit. 



49. The trailer based colhsion waming system of claim 43, further including a 
direction of motion^^nsor to provide direction information to the sensor control 
units or the driver vehicle interface. 
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50. The trailer based collision WEjning system of claim 49, wherein the direction 
of motion sensor is adapted for sensing the direction of rotation of a trailer axle or a 
trailer wheel. 

5 1 . The trailer based coUision waifiing system of claim 49, wherein the direction 
of motion sensor is a Hall effect sense] 

52. The trailer based colUsion wafning system of claim 43, further including a 
black box recorder coupled to the dr^er vehicle interface for recording information 
about the trailer. 

53. The trailer based coUision Jl^aming system of claim 52, further comprising a 
G-Force switch coupled to the blmk box for detecting a collision, and a rollover 
sensor coupled to the black box pr detecting a rollover condition, wherein the 
recording of information is automatically terminated by a colUsion or by a rollover 
condition. 



54. The trailer based coUision warning system of claim 52, wherein the 
information recorded includes status of the trailer based cotUsion warning system, 
status of individual components of the trailer based coUision warning system, and 
location and rate of closure information for all objects near the trailer. 



55. The trailer based collision warning system of claim 52, wherein the 
information recorded includes information recorded for a predetermined period of 
time before a coUision. 



56. The trailer/based coUision warning system of claim 55, wherein the 
predetermined period of time is programmably set in the black box recorder. 
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57. The trailer based collision vrarning system of claim 55, wherein the 
predetermined period of time for wli^ch information is stored before a collision is 
about four minutes. 



wlL:hin 



58. The trailer based collision waj aing system of claim 43, further including a 
wireless conmiunication system coup ed to the driver vehicle interface capable of 
transmitting and receiving informatio i related to the trailer to which the trailer based 
coUision warning system is mounted. 



59. The trailer based collision wmiing system of claim 58, wherein the 
information transmitted by the wireliss communication system includes status of the 
trailer based collision warning systma, status of individual components of the trailer 
based coUision warning system, dr|/er performance information, near-accident data, 
or actual accident data. 



60. The trailer based collision warning system of claim 59, wherein the wireless 
communication system is configurable for transmitting the information to a 
predetermined location on demand, at specific time intervals, or based on 
predetermined events.^ 



61 . The trailer based ^oUision warning system of 59, wherein the information is 
stored in the memory of the driver vehicle interface or in a black box recorder 
coupled to the driver vehicle interface. 



62. The trailer ^ased collision warning system of 58, wherein the wireless 
communication system includes a processor and memory for storing information 
related to the trailer, driver performance, near-accident data, or actual accident data. 
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63. The trailer based coUisiom warning system of claim 43, further including a 
security feature built into the driw vehicle interface that utilizes existing collision 
warning sensors of one or more ty^es along with additional sensors capable of 
determining alarm conditions, wherein the alarm conditions include unauthorized 
opening of trailer doors, unauthoriad opening of fluid valves, unauthorized 
movement of the trailer, and movernent of persons in close proximity to the trailer 
for a preprogrammed period of time 

64. The trailer based collision Warning system of claim 63, wherein the security 
alarm unit has a security mode actifated with a key switch mounted on the side of 
the trailer. 

65. The trailer based collision warning system of claim 64, wherein when an 
alarm condition is detected, a high' volume audible alarm is sounded for a period of 
approximately 30 seconds once every five minutes until the alarm condition is 
eliminated or the key switch mounted on the side of the trailer is tumed off, the 
audible alarm on/off periods of/time being programmable. 



66. ^ The trailer coUision warning system of claim 63, further including a wireless 
communication system cou^^ed to the security alarm unit, wherein the security alarm 
unit upon determining an alarm condition automatically activates the wireless 
communication system tojC-ansmit a security alarm code to a land-based terminal. 



67. A trailer based/collision warning system comprising: 

a first sensor control umt having at least one sensor coupled thereto, the first 
sensor control unit capable of determining an object within a predetermined field of 
view for each sensor coupled thereto, and within a predetermined detection range; 



V 
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a j&rst driver vehicle interfacfflcoupled to the first sensor control unit, the first 
driver vehicle interface configured to receive signals firom the first sensor control 
unit representative of objects determiired by the first sensor control unit; 

a second sensor control unit having at least one sensor coupled thereto, the 
second sensor control unit capable of determining an object within a predetermined 
field of view for each sensor coupled thereto, and within a predetermined detection 
range; 

a second driver vehicle interfa(^e coupled to the second sensor control unit, 
the second driver vehicle interface configured to receive signals from the second 
sensor control unit representative of dbjects determined by the second sensor control 
unit, the second driver vehicle interfape coupled to the fu-st driver vehicle interface; 

a alarm unit coupled to the f^st driver vehicle interface capable of providing 
a visual representation of objects determined by the first and second sensor control 
units, wherein the trailer based collision warning system is adapted for mounting to a 
trailer. 



68. The trailer based coUisipn warning system of claim 67, wherein the 
predetermined detection rang/is programmable for each sensor. 



69. The trailer based collision warning system of claim 67, wherein the system 



includes: 

a sensor to detei 



e the speed of the trailer. 



a detector to determine that the trailer is slowing down, and 
a brake Ught interface to activate the brake lights on the trailer when the 



trailer is slowing do\ 



70. The trailer based colUsion warning system of claim 67, wherein the first 
driver vehicle interface and the first sensor control unit perform a built-m test 
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function, and the second driver vehicle interface and the second sensor control unit 
perform a built-in test function each time power is apphed to the trailer based 
collision warning system and continue to perform built-in test functions while the 
trailer based collision warning system is in operation, and wherein a malfunction in 
the trailer based collision warning sj^tem is reported by the first driver vehicle 
interface through the alarm unit. 



71 . The trailer based collision warning system of claim 67, wherein the first 
sensor control unit, the first driver Interface unit and the alarm unit are adapted for 
mounting to a first trailer, whereinuhe second sensor control unit, and the second 



1^11 



driver interface unit are adapted ^r mounting to a second trailer when the first trailer 
and the second trailer are cou^^ together. 



72. The trailer based coUisicm warning system of claim 7 1 , wherein the first 
driver interface imit is coupled lo the second driver interface unit by a tractor trailer 
cable coupled between the firswtrailer and the second trailer used to provide power 
and turn indications with additional signals passed between the first and second 
driver interface units using p§wer line carrier interface circuits coupled to the vehicle 
battery power^wiring. 



73 



The trailer based colUsion warning system of claim 67, wherein the first 
driver vehicle interface communicates with the second driver vehicle interface using 



wireless data transceivers mounted in each driver vehicle interface. 



74. A trailer basectfvisual display unit comprising: 

multiple indicator lights for displaying status and parametric information 
associated with a trailer; 

a mounting to attach the trailer based visual display unit on the trailer; and 
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a receiver of control 
unit in a manner that conrniunicatis 



inforfiiation to activate the trailer based visual display 
meaningful information to a driver. 



75. The trailer based visual dia)lay unit of claim 74, wherein the trailer based 
visual display unit is capable of being mounted on one or both sides of the trailer. 



76. The trailer based visual dmplay unit of claim 75, wherein the trailer based 
visual display unit is visible to a|3river in side view mirrors of a tractor pulling the 
trailer. 

77. The trailer based visual&isplay vmit of claim 75, wherein the trailer based 
visual display unit is contained] in a waterproof low profile assembly that is not prone 
to damage from passing vehicles, tree branches, or garage door frames. 



78. The trailer based visual display unit of claim 74, wherein the indicator Ughts 
have an intensity that is automatically adjusted to compensate for variation in 
Ughting conditions extemallo the trailer. 



79. A portable waming/system comprising: 

an information display to commimicate warning information to a driver of a 
vehicle; and jj 

an adaptor capable of being coupled to an auxiliary power outlet in the 
vehicle, wherein the adaptor includes a wireless receiver for receiving coUision 
warning information an<^ video information originating from a trailer coupled to the 
vehicle. 



80. The portable Wi 
includes a speaker for 



jming system of claim 79, wherein the information display 
] providing information audibly. 
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8 1 . The portable warning systmn of claim 80, wherein built-in test results are 
communicated through the speaker. 

82. The portable warning ®^stem of claim 79, wherein the information display 
includes a visual representatiOTi of trailer-based collision warning system status, side 
detection, rear detection, andpear range information. 



83. The portable wamiip system of claim 79, wherein the video information 
represents a video image of an area adjacent to the trailer, the area related to the 
coUision warning information and video information. 
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